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I. INTRODUCTION

The present program is concerned with evaluating the back-
streaming characteristics obtained with oil diffusion pumps in
modern, well baffled systems. In addition, the backstreaming
characteristics of turbo-molecular pumps are also being
evaluated.

The o0il diffusion pumps are arranged in five test stations
and employ fractionating and non-fractionating pumps, one
bounce right angle elbow baffle, three types of commercial
baffles, and the oils: DC 705, Convalex 10 and OS 124. It
has been found that under optimum conditions an o0il deposit
equivalent to a monolayer is formed. The amount of this de-
posit is invariant with long or short runs. This low back-
streaming value has been obtained with both pumps and both
oils, but with only the two baffles, right angle elbow baffle
and the chevron baffle.

The present effort has been confined to completing as
much unfinished business as possible since experimental effort

will terminate on March 31. The major effort was expended on
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developing an analytical method for turbo-molecular pump o0il

using gas chromatography.

II. EXPERIMENTZL WORK - OIL DIFFUSION PUMPS

The effect of leaks in the fine and rough side was
evaluated. Table 1 shows that the admission of oxygen into
the fine vacuum side of a station employing Convalex 10 had
no effect on the amount of backstreaming oil deposit, the
value being 0.7 x 10"4 mg/cm2 over a run period of 290 hr.
Table 2 shows that a small leak of air into the fore line
(50 1) had no effect but a large fore line leak (fore line
pressure of 400 u) caused pulsed pressure readings in the

4 mg/cm2 over a

fine vacuum and an oil deposit of 19 x 10~
run of 146 hr.
The evaluation of the HN-6 trap (Table 3) shows that it

gives a backstreaming deposit of 7 to 14 x 10"4 2

mg/cm
compared to the standard value of 1 x lO_4 mg/cm2 (Run 210).
The larger values for this HN-6 trap with cooled sides are
greater than those obtained with a BC-61 trap having room
temperature walls (Run 205).

Table 4 shows the evaluation of the Cryo-Sorb trap. The
cooling temperatures were varied from room temperature to
liquid nitrogen temperature. It can be seen that the values
varied from 8 to 55 x ]_O_4 mg/cm2 whereas the BC-61 baffles

4 2

gave 2 to 3.5 x 107" mg/cm“. The latter values are the same

order but significantly higher than the value of 1 mg/cm2
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usually obtained under optimum conditions. However, the

4 mg/cm2 (Run 168) show that the

light end values of 205 x 10~
oil of Station 4 contains a large amount of light end com-
ponents and this is probably responsible for the higher BC-61
values. The Cryo-Sorb baffle was examined after the run, at
which time it was first appreciated that the outer surfaces
of the two plates covering the center baffle must operate
close to room temperature. Consequently, the oil deposit on
the bottom plate could build up at this edge and see the upper
edge with the result that some warm oil will see the vacuum
space.

The effect of added light end components was evaluated
using DC 705 containing 1% DC 704 (Table 5). It is seen
(Runs 232, 239, 245) that the DC 704 had no effect on in-
creasing the backstreaming. Gas chromatographic techniques,
which evolved along with the work below, showed that the de-
posits contained 10.5, 10.6, and 6.8 wt. % DC 704. 2 value
of 10% is to be expected from an equilibrium vaporization

process,

IIT. EXPERIMENTAL WORK - TURBO-MOLECUL2ZR PUMP

The major effort of this work period was devoted to de-
veloping gas chromatographic techniques for analyzing the
Turbo-Molecular pump ©0il. The detailed data will be presented
in the final report. A summary of comparison values is given

in Table 6.
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It was found possible to concentrate the sample obtained
from the collection plate in a 60° cone, Teflon test tube and
transfer the complete residue into the chromatograph by re-
dissolving in benzene. The results shown in Table 6 were
obtained considering only the areas for the C,_ . and C

16 17
pounds. The gas chromatograph was calibrated with unused

com-

Turbo-Molecular pump oil.

The values for deposits, as determined by ultraviolet
light absorbance, are completely inconsistent. The value of
99 x 1074 mg/cm2 (Run 189) is large enough to be a visible
deposit yet no visible deposit was observed. No analytical

4 mg/cm2 should be obtained since cali-

blanks over 1 x 10~
bration studies with unused oil show solvent efficiencies
(ability to wash off deposits with limited volume of isooctane)
of > 90% at this contamination level. The results indicate
that the analytical blank was larger than the sample in three
out of four runs; this is completely inconsistent and there
is no obvious explanation of how this can happen. It is
probable that unsaturated hydrocarbons which result from the
lubrication process are responsible for the high and un-
realistic ultraviolet absorbance values.

The gas chromatographic results are consistent in three
out of four runs. The one inconsistent run (214) is probably

due to variations in the present technique. Time did not

permit development of tracer techniques and the mechanical
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treatment of samples can easily permit a 3X variation in the
measured value. The gas chromatographic curves for runs 201,
214, and 215 show a strange peak which is at least partially
responsible for the abnormal ultraviolet results. The un-
saturated hydrocarbons should have very little effect on gas
chromatography. There is no absolute demonstration that the
contamination level is higher or lower than the measured value

4 mg/cm2° However, the two peaks, whose detention

of ~»1 x 107
time and relative response are the same as C16 and C17 in the

original oil, tend to substantiate the validity of the values.

IV. FUTURE WORK

Future efforts will be devoted to the preparation of the
final report.
Respectfully submitted,
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